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An radially expandable stent-graft and method of making the same, including at least one a stent 
member encapsulated between at least two longitudinally expanded polytetrafluoroethylene (ePTFE) 
coverings. The at least one stent member has openings through wall surfaces of the stent to permit 
radial expansion. The at least two longitudinally expanded ePTFE coverings are circumferential ly 
applied over the at least one stent member in their unsintered state, and sintered during application of 
a circumferential pressure to bond the ePTFE around and through the wall surfaces of the stent. The 
sintered ePTFE forms a substantially continuous, monolithic and integral encapsulation of the at least 
one stent. Upon radial expansion of the stent-graft, the stent and the ePTFE node-fibril microstructure 
radially deform. Radial deformation of the ePTFE encapsulation results in nodal elongation in the axis 
of radial expansion. After radial expansion of the stent-graft. a substantial bonded area remains intact 
and maintains the encapsulation of the stent in vivo. 
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# k ia « s x ^ ^nc, n^ii^j^^f «5jtaft2 21^ a- - v « 

*I ft /u §J ;* ^ >- h £ r £ ^ # * L ^ o ^l^t^tSf^t^l^S 

4, 969, 458-5§- \Z. IB St $ tl it *> << V *> (WITKOR) ^^Vh, 3fcH#fF!g5,405,378 

* IE £ *L tz X h U i3 — (STRECKER) * ^ V h , X f* * 11 # If % 5 , 1 9 5 , 98 4 



( 26 ) 10-510196 
\c IE flt $ ti tz y< ~* x - is ~ ^ y (SCHATZ) > h Sr ^ . r *t £ ft # ft 

II ^ fF fS4, 580, 568-f- UHBSt^tlfc-^/ — * ^ V h , Xli^^Vf^^^ (G 
IANTURCO) 3^^^ll#m : m4,544,771#^iS«c$tL7t^^/l'^X>'h 

( W ALS TENT) (DipftfiHSfBtS^f^httinS. L^L4#b, £ f&B 
36i^r y FS:ffifflt5i^, ^7 y h ©ItOtflaBAHt, ^7V h^^Jhf 

[Si ^ co /£ ^ £ ft 4- l ft it n r* * * ^ 0 s</u~ >mmm * ^ > b , Kigali 

t^ffitt^^+^ft^S^t/^^^^tt^^^^W?4"CtB5fe^i & co "C ft fc£ ft b 
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« 3£ fip SfU W 2 2^, * B 4# ffF ®4, 733, 665-^- (dj; i9i*jW(-BB^^tLjao|Ett*n 
f: i; 9 (- , ^^-vi5iiw^^-7^X[^7y ht'fc^ : 1^0 r. co 

5, ^^^f^ic!^^^^ftj&l : ^^x^hco--^^^|Siti-5^co<tLT^I^ 



( 27 ) 10-510196 

««»«[«S-2 6tt, f fto^fy o©*»ll, IP ft B£ ^ ffi Ji 

^ft:il^^(Z)fe5m-^a ? ^rol : «^fillK5»2 4 , 2 6 L X . ft ffe if "t" 
, X(l-«lftiBLfce PTFEf ftjfWLS*fp«:«fflt5:^tt, * * <Z> ff2 tl 

x tt ■ « (7) ^ m x h z> ¥ o a> £ H *> -T >■ ^i^iS if: e ptfeW»J:5 
tff* L^:fek5, S4l:*8Lt e FTFESXttf »»«rttfflthtf, 
S! it fi * .& -5 a* , : 3 LtttSli, * <o <o m * S v> iz $z ■£ tc j* g§ ^ -fr 
-f . 2o©fflStIo»Ilfce PTFE»tt^b*»-«) «. : 5t * «r » J« "T 6 w 

f i: t5I4'5ft3Bi: J:5»«f «:S»tS»ft#ttS:t ^ A * ft 5 *t ** <o M 

h«^^^^-r^r £ & m m x &> z> & h . * =r > b&m?'<<&H£tiz> e pt 

F E W » fi , hfe»JJ:t'<< e P T F E i: l:«B t 5 t» ^ f y ^* 

T? , * :r > h ^ fit 1 0©»DI&i;iB^it4'l:l6tSi^4^; ^ n « i§ ft: 

e PTF EXllf 7ayf-/fca4#|:P,||tt|:*#tt», 

G> {* * K J: 0 , ^*a^tt^fc6*-»^*-<o*tt»«»»2 4, 2 6 tt , 3t 
ft ffi W 2 2i:»rtS*ifc»ft©§HP»3 Ot^LtS^l:»)HiL£oS^l:«« 
itt d g& # £ ft 5 <, S^f3»2 2^ws';^7S/>/^yiipJi/^ry ^ii 
5*J^.m-^t>*m-^ePTFEl : ^^fi|^W2 4, 2 6 li\ f-RVf 



( 28 ) l&mW- 10-510196 

ePTFEl : ^0#MaW 24, 2 6 y ^ K /M || ^ p i it * f (7) I M ^3 ^ 

ffi K if m I- i: «9 , *»a*r^;fiES**#»W:ft<, »«t5^ h 7 y y B o B P 

3^jHtSiM:8f $H5o & , ^fy h - »8*fl4* l o S:P T F E © 

«g^S^T^n^LT,m--^U ? m-^ePTFEl ; «^ffiaW 2 4, 2 6 £ SI 

PT F EttJIrttcWJhSnfc^a^lftK^I^IBIBLfc^T 1 ^ h 2 2 T? *> S 0 f£ 
ftmRX$i£l£^^, e PTF E ft m ft * T > b 2 2 <D * « « t£ fife £ ft « ft CO 

StS^fyh22^e>»lpTit?*5. M M , I-SO^rOe PTFE^M 
SB fl" 2 4, 2 6 , <ff #C .X :r V h 2 2©pj«t«jir#*t50|:+»4*f* 

f^^^^^Lr^«9, « # * x > h 2 2<ow»*a-c^ai-*-stt»*s*fcrit*'5r 

2(D^l?(7)^^^^t±-r^j: 5i:t5: tisSil^c 8 5 li, H l l: i ^ I 
tzWft^^^h&mfclocD^ftmmmm&^irft, *zr>b22<DxbyyV 
r^St(OlPS3 0^^LTi-S(/H(Z)e PTFEgf«S» 2 4 , 2 6 £ 

-(oa s JK^ffiSl5«-2 4, 2 6tt,**©HP«3 0*:^LT*(cJK»*ft,X» 
»tt2 2©B«t5^ h7 S'S' 3 2 WBl:«»«*3 4 t»|Jt5 B H 6 (i , HI 

i \z7f; Ltzwvm * r > h & 1 o <Dmmffim&7F-ttf . * r- > b 2 2 (nmm 

ir Z> * by y V 3 2(Dm<Dm%c<DmnU3 0 LT«-S(/l-Of tt^S^ 
W 2 4 , 2 6*r«*ttK«#£*fc»<0BI-Ofc5. 1 6 I: ^ t J: 9 I: , £ ft ^ 
ttto&5Sg-<aS:R»ffiffiW2 4f*, y hfti 2 8 ^H^i^Cl^lXfi 

*Erti^»)SL, r ft J; 9 , f^xfyh^i#iow*K^ffiftiiffi^ 

f filtSo ^^iS^t^cofe5Bi:^l : «^ffia5W2 6fi, f^^x^Vh^fitft 
1 0 (oa^Wffi, fiP*>#BSfl>ffiS:fl2JfiL, * n F*J fit ;t & It t # , fr £ 1*9 go 



( 29 ) 10-510196 

t ^j^ii^ft 2 2 , ipt^fy htt, ^y L >h2 2<D^mm^m^L. # i& ft 

ffiXtf#E^ffi<a«tt»«ffi#-<Z>*«2 4, 2 6 tC J; 9 * ^ V h 2 2 <D '> ft < £ 
fclllSfi#*[6]ffl^f-»oTH*|p]tC«t?ttSo 0 5Rt)«B 6 li, .^fy h 2 2© 

x h7y^3 2B©Hp««<Dll8LtB^fcS:^a*tl:I#ShJ:5, 
» -T 6 ^ , » » i" 5 ^ h ^ y h 3 2<£>ffltf>«»tf>&flPS53 0 

f Lfce PTFEtt»t*S*ftl:i8t5fc*, ^^Vh-SPWfflO^^ft 
ft * * j± , gf $iif:ttt^5 0 

&a*3*#fc3EK3»£*tJ:5. BP '*> , SB-oWtt^^SSBfcN*, # ft I§ S§ X 

® x fi e ffi co ffi a (d fpj n ^ ffi ft «: ft «g t? & s o 

* 1 0*^±fCtt^L"C, h 2 2 O R K f 3 * h 7 s> ^ 3 2 (O II O S t O 

IP3 3 O^^Lte PTFE^iiftCft^^tt, £ £ * * * & L , ^ >- 
K 1/ ^ f> » 0 ^ I , i 1 ^ S t (i\ /< - y i ff i ^ ^7 f - f /i^ 

^ <d m - <d & m & n m & m m & ti & , s mmmm* zr > t -&m» 4 0 

60 ^©^ffi^fyh-#I*4 0fi, ft 0£ f*J E 4 4 £ , ft B£ ^ ffi 4 6 <b 
, m - (D 4 S t , Izwi8» 5 0 S:Ix.t^5o F-^i*4 0(i 



( 30 ) «F**P 10-510196 

^E^^i^Il/^ry FS»5 2^ix.Tio^ g^ry FS»(i, ePTF 

hSIifl- 5 2 li, 4*I^i4^fc6l-l(;S-(oftt§ttStt5 4, 5 6 

-hi* tf: J: 9 : W 6 »£f f ^ h - 4 0 IllDI J ti 5. IP *> , * 

h-&tS(*I4»4 Oi^j^^rS] — OBE^^r^^L, ffi j& f£ 4 0 <7} ^ ft: £ e P 

D , h-^fi|#:|l^#:4 0cOftj£^®&tfft:!£^SJif;:*-ft:<D 

« H £ ff2 I* "T 3 0 ft K , ^^>-b-^ffi^lfl3A^4 0CO^^^^<7)^--COii:^fc 

s^rnif-wsB^^So *a*rRi^w!iLfct#, 3fe«:is^tt^&s^ — xr^m- 

<£> « tfc §P fcf 5 4. 5 6 ^P>§SStlfc^fV h SB *t 5 2RXmL-fc<D®im<VMJf 
Ji^i*lfil(:»SLt 4 e PTF Ej)S*i*ffillI«at5H, ePTFEffiHO 

y - k - /h m m $ * * m m <$ & x m i- s « * ^ > h tt 5 2 <z> it m l fc « # * ^ 

^$35 8, 6 Oli, f^^xr>h-^ffif$40^^;u-y§giLt<i:#(:^l5 

* :r > h - f£ fit ft: 4 0^^fg^f^{c^^$^5^<^^coifiLt : ^^^^^->'^ 
35 L ^ S ft ^ ~ <b tf* ft o o :«)4f ^^/^u-yoSC&^*ffili, ft *S 

» at a a: l <c ^ a* 5 ik « sic »< - v co m m n & n , & <g m & '< * — <o * 



( 31 ) 4**^1 0-510196 

i^/<;u-y(0^^$ti-5nitt, IP*>, r^(o#j o ?g # li . * > h - fit 
^1*4 0 wS^^t;*lS^)itBS 5 8, 6 0£^S^ft(;:^31£it:5o rcoR 
> h - fit # 4 0 (D X ff^^J: 9 t> * x > h - ®mi£ 4 0 OSS&^SSSP 

j*i # iriit^o 

HI 3 K: H 'L # Jg W 0>.tt'» "'W ft » JR * -r > > # — 4 0 O t ^ H i£ tw *3 ft £ 
j»--_3 ; A - 3 ACSofcKfrli^I 3ACi^$ht^5 0 ^ffcil^teOfeS^CD 
<D*g#;<D&m%!ltt 5 4--WC , -#«lBJHfXtt-»«6*Lfce P T F E ttH^f: ^ 
-C* 5 r t ?JS » * L o £#iS^teO&£|g-Ol : ^^ffiaW5 4f;£, ^x^h 
-»«*4 0©*rt*o*BftiHTEIJn5. Jb S> L J: o fc , ffi ^ B 3K 
W IE ft ^ /l- * S! "C £> & r. <b ^ » * L^J^SjJWXIi^T > h 5 2 ht , £ ft ii 
tt $>6«-wf ft &ttffi'tt 5 4 SrH*ftl:»«9**, £ftS^te<7>&5fg--co 

5 4 OS * ±o tg^gf *fSlfi $ £ 0 RJStlc, 

-««EiBL^e PT F E^f)dS5r ^^ff* £ftiS^t£cD&6fg-CDf:#c 
&mUtt 5 6 «: , W # * ^ > h - » « ft 4 0 ©S^llS^#E^®$:j|« L, 

, 4ft:I^tt(?)fe6^-^f«^S^#5 4C9ft^J:'9(j:f<, ^U<, X fi * 

0 3 B I: , 03©i3B-3Bl:jBo^f«^r>h-#fi#4o"©»fffii 
^H^S^rvS. ft J£ ffi « » W 5 4 W: , «c-H rtI»«SPtt5 6 J: *) fcg 

?«J^ft:ErtfcE«i-5^^Sr«S^i-So Sg-CD*^> h-^fiift£ftB£f*M;:* 



( 32 ) 10-510196 

5 4<Z>»9fcHL£:«tt{;:il, ^"O^^vh^lfiflco — «8^s«^L, lg - & !g 
- (7) ^ -r- > h-»«**:il[^J*c»«i-SflslB^ffilftlI**fiRi-5o 

^ ^ > h«ffi;:Bt5*-»t;*r©»tt»*a;ff©fiiij:i:jiinrt6'C*)5 r 

o PS fit , # — <B*«#*«W«L* ^ttaRXIl^^VhSmKWLTfflSrtBn 

^^0^(D^ih^^^> h<©* = offiift*jK<D*tt3ft«ia4atfia4 aj!iI04 

^ryF-iI^70(7)iii^74, 7 6 © # * |:EI J iifc* 4 < i t i o o ^ 

f^H»» 8 2, 8 4£W^5t : «OX^>h-f£fit{*7 0£, Xf> MPSC 

tt^fV h-8«*7 Oil, ®-<7>ffii»7 4£, S-0«tl57 6 1*9 E 7 8 £ 

, ^®80i:^#-r^ o g^f> F-^H($7 2(1, ^-^^m-O^fl^f^tc 
EE^HBaRpTtt/jcXftaWXH^^^ I- 8 2 , 8 4 «r # 5 a* , BfXSSttXIi^ 
-r > h 8 2 N 8 4li, ±* LIofifiiS-C/T Lt, /<^-yii6^ffi4^yi/^^ 
S^fy h^^6:H^^Lv\ i^fy hStt 8 2 , 8 4 d , £ ft S 

<z> & 5 ^ — RTfm — ntgvKD&mntts 6 , 8 8 ^ k m /fr # r a £ *l .a. o & 

ftl^li^fcSS-S^SlOf tt^^«S» 8 6 , 8 8 60M^ 7 4 , 7 6 CE 
^fi¥*^)S«7 9(1, ^fy h«tt8 2, 8 4 I: J: ixtv^i^, r *i 

fig t * fc -r 755 , ^s^ai^ow***^ *«*rti^os». <x «r x n a *i k 

:HT^6, ^^vh-#M*ioco^---6 r )^ii^lllSco^®^[^^(c, £ ft 



( 33 ) 



kW- 10-510196 



*tt©fc5s-at;*-of tt(o9««» 8 6, 8 8 « % &mf& jut-urn® l 

fee PTFEWf tfl[tilS«p B p^«§<)Wtfc6:H^$l^. ^X^h 
» t* 8 2 , 8 6 IC|StSS-at;SlOf tt»i»ff8 6, 8 8(Z)ttf filial 
tt-e*>«ri:*«a««lc3Efc3BW**bJ:5. BP , fg - tf> <ff # M ffi .» 8 6 , 

tktb^mx'&Zo mmiz . *-tf>«»»«»tt8 8«:, jrf*ii&xi**^>h£P 

Cti, S : #tO*^>H-^«tt7 0O^|fl#£^-r, 14(084 A- 
4 A , |4C-4Cl:fiot*iiBlt*fi. f«7fy h-»*#70©8» 
# CO # * T % fls'E 1*9 S «" I* . ^ f y h » #« * 7 0 O #6 ft « (t«ft ® 9 0 

fi K ft * 4*a^ttW«)'5*2©f «»«»»8 8 J: ix, rco^^r 

«t , *^Vh-»ffi#7 0£ffl«£igtt£-fr JLo ^^®^(7)^^iiJcgffi8 0 £ t§ 
fttSo ^1 4 A 75 I i 4 D C , i-SO'SlO|i^^ 8 6, 8 8 ^gf ^-fr 

X»»ttXtt^f y F 8 2, 8 4tt.»-Xt/»-<D««»«»»8 6, 8 8 O 
RiM- T 113 'fc # li Ifi ffi £ ft E. o * ^ >- 0 Of - St^f - 7 6. 

7 8 C tft^*[S]l:Et ^ixt P^, 0 

| 4 B li , |4(Oi4B-4Bl:Sof;^fyh-^t^70£Olf^fS]I^ 

(7) * m i- *5 z> m wf ffi m -e *> 6 □ j«fsntv^4i^fyh-»«*7ootiB 
^if ^^^5) 7 9ii, *#s*j.o*»Lfcft*a^tt«>*>-s!B-aw«-«> 

f 8 6 , 8 8 ©*ii»5)|J 9, ^^^hWtt-Xli^x^h^tflliSflcicJ: 

Oi»*ixtvWj:v^, * 7^ > h - 7 o wf-S0$io^S7 6, 7 8 

7 0 li, Ki/;i/tftfflLt, S-©8«(»tt8 6 Wit, ^ co - tf> $i 

357 6^t/^z.(7)^^7 8 i:tf-ar;iro^f y hStts 2, 8 4 £ m — <z> 



( 34 ) ¥?m¥- 10-510196 

&m$V>tf 8 6 (O m 9 -C m ft m Ifc Si «9 f+ It , * X > 8 2. 8 4 & t>* 

ft*ai^tt«>*>6f||-at/*-0»*©»«[»tt-8 6, 8 8 #««Xtt-« 
«glf:e PTFEf«tftilU«p n ptl«U ^jy h-il*7 OOiftC 
fiot^(OH t) -e)S*iPil:loS$*^|:i:^{ii«tti:j|f S f % £ 7t . * x 
>- h §15 » 8 2 , 8 4 ©*»©BP»S:^Lr*f S*t, ai#oi#S: 

e PTFEC0i8l£S^tADiL, ^^S^ttOfeSm-S^^-OO^^^ffigR 
# 8 6, 8 8 ^leit^TV h^^ 8 2, 8 4 (7) ^ ^ ^ Jh t 6 ^ * - * S 

m -r ^ o 

B4DI4, i4 (OS4 D - 4 Dil^ofc^^Iilit^^o B 4 D C , B 

4 AJ!iIi4C^ii:, *««i:««StIoa-at/*r©$»a»8 2 , 
8 4 (D x h 9 y V 9 4£>mt£~CHIaA9 2^r^LT^^il^^co^6^-^^S 
— a>*tt»*»«-8 6 , 8 8 !r*i:J|gt5il:ibMt 5^fy F-^Ifrlfiift 
7 0 ^/f ^ tlTI/^ 0 

#««c»^*ffl-c*>i9, z (D m-^ , g-&r;Sio^f y h«tt8 2, 8 4 (it 

fc 1^ * IH « « 7 9 ^Hi (DMtiL & Bft * 1" 5 . 

» AB I* , BBfBWJhSl^^^h-^Wflc-CfcO, r CO m & . « # * [*] ?i| <c T ft *fc 

icS^Sti^SftwiSftxii^^y h « *f i i 6 o ± -c as , '> ft < t b 2 o 60 

fftt&tlSfli» l l 2. l i 4tf>rfll-£tit£*L<5p 8|o^ry F^m l 6 <7) & 
^35iSSl5P±^^btf:tti{:T:oSf *(6]?iJrtlcEi$ii, M ft "f 5 NB §P RQ 
l:tt*S^««x^-^;S«fcs. IS^^fy F-il* l o Oil, £ # i: L T 

, Jg-<O^£f$10 4£, ^zioo^^ ( H * ■& i" ) t , ft ffi 1 0 6 £ , ^®108 

^tts 0 i^i^fy h - iiii* i o o li, $L#.m&&(D2b5>m-x.u t m- 

<D<gt£<De PTFE^fitfrl 1 2, 1 1 4 O ^ H I t O ^ f y F ^ ^ 1 1 6 £ ft 
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y FasM 1 1 6 f4 . S S ^ Ei (j* S ^ fc i t o t ffil IC 5 o PI fc o fc fir B 
fc6^r y hSW l 1 6 [c X , I8t^fy FSfti 1 6^f B 1l:ffSt5l 

&t^^ — o^ttjfpwi i 2, i i 4©j»snt^4i/^ai« i o 2 (nm^ <o 

^ m tt £ tt £ LT^^LT. It± Lfc^r y hi 0 0 555 ^ r V h«» 1. 1 6 

oiBi:tBI»fft5li: B«»Jh-I^f y h l l o ©-o©ft 

# 0U K fi£ , iilllo^lffl LT*^Hf Ct«6 fc-^ ^ * - > ^ /n )V y x *r s 

<t5:Hit!5'. IE ft * ft k , « # rsj ie i*j & L * an tv *t £ l o j£A 

_k CD e PTFE8«»»1 1 2 , 1 1 4 ft ^ iS- * X CI ^ ^ » » ^ BB « f+. 

ft T , HfflS#tlk^*7 v > h 1 0 0 C i * |S] ^ (Z) $ je-ft lr S f: ^ 1 o e PTFE^ 
aSttl l 2, l l 4?15ftf ^f6]CK45r i:(cg{aLIoB8f§^fy h 
§15 *t 1 l ecoffl^KSfcflSrfto— ^tih^^T-^hl oocoB8MSi&f^^»«-f- 

*UKg<H^-C«5fe«££« L 1995^ 5fll2 0f*lfettii'Lfc*Plfflilo*pl 

11 7 B (i , r^tB^tih^-x^v h-^M^i 0 0 o-S#iSI-*3ft 7 7 

B-7BlCiBot«iBBtt6. ^*a^tt^*>S»-^»«»**ii2tt 
, IIBi^fy o o©*Bi 2 2*8 5#<*BrtB*»iitSo 

Stw^f y i 16, St;^J«f©^ftS8 l. o 2ii, ^^iS^ttcofe^> 

i-st/S-^ff^^s* i i 2 s i i 4 ra k + no m « £ * * l , k 

* B B * ^^ii^ttofe^^^coW^^fii^i l 4 lc J: Jg.fig $ tt 5 o 

m 7 c , r^fflM^x> h»it»©i»siixv^j:t^aEi«i o 2 £ ^ 1- 0 

B 7 c tt, B7©»7 c - 7 cl:i6ofc«»ffiB"C*5, £frig^f£<7)£>£ig- 
<D <f fit f* 1 l 2l±#B^ffi^»l«t5-*, ^^ig^teofe^^zico^^M 
flc 1 1 4 , "BflfflS^x^h^ffift:-! 0 0 O^j^^ilt vW^N^4iJS 1 0 20 
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Kl/^feftfflL-C, - tf> # ffi 8|5 *t 1 1 2 £ & »9 tttt x StO^f V hSttl 1 
6 Sr»— ro»«SFPtt 1 l 2O«0"CH*lft^Rl^ttfc*i?f**t-C, » "T 5 * t 1 
^ h gp U l i 6©ffli;^^-^?f8L, *5ft«8i o 2^»«L, £ it , Sic 

^)^r> h»ttl l 6S(;S-^»tStti l 2 & mj? falzm ? Z <b K «fc 9 #1 ^ 
it^ix^ 4*l^tt(7)fe6S-S(;Sr^ff«l8S«-i i 2, i i 4 (dm 
if fi , ^!83(li-ai^U:e PTFEftt)f{iiLSI 0 p p{:tf^L, ^7^v 
h - ^ fig # i 0 0O^ffoHf9^Ji*lftJcJ.o*w*t|:jc»or*#irrRl^Sv ,k 
K « « S * L , * * «»©^fy h»tti l 6©#*l:»«Sixt»ft(o 

*a^ttofc5»-2BLt^lBrotf«<D»«[|f|5«'ll2, 114£^SLT«ifcco 
* > h gf5 *t 1 l 6«r»ih-rsi»*-«:<D«a^-r<5^i:35S»*Ll^o 

IS 8 J2 , 3r ft 31 L/c^ih^^^> hoffIftil(0»S*?BiJt S 

^rfe^^i-"7ci — — h^s|a^$ttTi>So l-o^r 5/^1 3 Oil, !g — co 
e PTFEgtlft^vy Kl//HC$«tS:^Stf 0 * % is Y \s ±. \C 
X m - (D e P T F E ^ * ft: t5? * X y ^° 2 , 1 3 2£T*^»IlhSCO£|Slhir-'<<f§ 

, HP * ^ s/ :/ 2 , l 3 4li, izo-ry Ku;Hl;t l oyi^)^r> 

e PTFE#*Sffc&tf^VKU/U±(;:^«LJ.o;*^^:7 p 4, 1 3 6 l:t , % — 
CO e P T F E * (O ^ ^ C ffi o f: ^ - I: i fc o t ft i <h ^ 6 i 9 Ct^c * x 

3/^5, 1 3 8 l: ^ v> t , f ^te5Hf;^ry hSrffi— tf>$Hfiffc&tJ ? -^>' Y \* ft> 
-h f:: B * i" 5 • roo^^^^^^fc^^Vh^r/E^Lfc^, * x y ~f 6 , 14 0 
T t£ - 60 e PT F E^SflcSr^Offi^L^^^^ hco±*^3S«-*-«>o #C * 
T 1 ^^, IP ^ ^ T 5/ / 7 , 1 4 2 K T , llOe PTF E^IftWi^^, R XI Z 
©JE«Lfc^fyh©Bl:t7>ft-«:#*#lt5^S3J5fe5 0 & , s\ =r y -f 
8, 1 4 4 l: T , Ki/yi/i, S-^eP-TFEgiflcllffSLt^ryhd: 
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, fgl©e PTFE8tl*H^«SiBi*4:iD«iPrt^ftI«iL, e P T F E CO 
Rft^fillloxfy ^jUte PTFElB©8»S»S:ii**t6, * 
*r y :/ 8 , 144fl, IRBtftft^f y^tfcO, »fS?ftiXfy 

* =r y y 1 0 > t © # # ft » ft fi * S: ft 8 !&« * T?iD » t'6 . e 

P T 

FEC«8iaiHtJiD!RLfc8, * 7 s " 3/ y l 1 > 1 5 0 X , fi ft ft: *r Jjd A* 

bi^uftiH, ^ — ^ x-t* p^. ^ — a>e> *- & 

o yrf \ 2 , 1 5 2 ^ T , ^ h OR«l:B»t 5 e P T F E 

IB^^ItJi: tfc^f y b^f ^t6 0 *m^> * 7- y 1 3 , 1 5 4 C 

t co m m m « , * « <o » * <e> » Jt m * ^ > h & m a. z> * * w <o » m « *.* ^ 

PI 3E #3 ft fc co T? fc 5 o 
g jg W l 

A i¥0. 5 m m <£> #.ft e©-3mm^(^i (ID) © e P T F E JliL f 8« ft: #3. 56 
mm0i»-7 > Ki//H:8«Sn5 0 > K u t » & ft ^ J: 5 I: e P T F E 
if ^**^)i^f:r 7 py7-/^t^tin^ 0 <£> #P B ^ ^ 112. 5mm 

, M^Igl2mmffc5, 2 o (7) /l/ -7 ^ P -128^ r > h ( ^ — v> * — ^ 

^ f X • ^ya-jKlz-fs/ K (Johnson & Johnson Interventional Systems 
, Inc. , ) ) A* 5.46m m(Z)f-^-W#-7yKl/;Uj:|ltf^feI^ntV>5o #C 
f£ > rof^S^lfc^Tyh^ammOePfFE^l^OJi^CgSl, 
CO 3 m m CO e P T F E » fit ft <£> * £ Id o T K ^ C 2 m m CO m M PB ^ {£ fi E « 
i 5i:t5, ^^'vMc^j^ft-- (D 1± & m tl X , f^^f>h^ePT 
FE#ffift:<Z>T;fr<O^EK:*X.&tfo R , J¥0. 4 ^ y CO # ft «4. 3mm I D CO 
e PTFE^I^^^fy Ml^Ctl^ttCgiU £ , » * > K U A* 
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M ^ #> M 9 ft h tl tz e P T F E(7)l^(:gilt6 0 *MJ*iJ e PTFE*£fiH$<£>pSj 
Sfc, e PTFE»«#t«&ft^J: 5lCf7ny7 : -^Sr##ttft, »0«riS 

ftiU. ft lc , 3Bi*o±*l:f7o yf-y^t,fi«|:Rttl:t##(t, flg & 
*Pj»^rt^ 327 < CtCT10»Pfl, &A-T5 0 ft . 77Dyr-7 p S:*^ltfciB 
a:*Srai!»*P^fo»*L. »«W4S»*(pl^^£E*SrllPxtr7DyT-7 p & 
0^!7>rir-##frMt»»Sr»5feL, e PTFECB^tf 5©irBJtt5, SI: 
, # # ft It <0 # * jfi25. 4m m ePTFE^fitftSr^l^L, 

;* 

«^6*»)|ilt3mm<Oe P T F E 6^5 J; 9 Ha»t 5, 

I D3mmOl^^lJ|(Z)e P T F E f£ fit ft: £ 3 . 5 6m m © v y K I 
tz a ||^BiLl5J:9l::©3mmWePTFE#ift©M^ilT7ny 
T" — -? & * # ft ft 0 ft \C . 4. 74m m (D -7 > K I/^ICC 3 O (Z> P -394^ ~v 
^^^^ hRt;3o0P - 308/^ yU^^^T-Vh^^fefeS^-frfco £> 3f £ 
it tz 3 O CD P - 394<D * 7- 1/ V I* , IDII, 3mmtf>ePTFEj&*ffc±C:3£« 
* (7) t£ , f ftl!:8L^3o©P- 308©^fy h^SSSL, ft tC , 3 m m CO 
e P T F E * £D I ^ [: f{} o T S ^ C ^ f H 1 i H 1 f: o f: f 1 {: E 1 ^ ti ^ J; 5 

t^fyKOJ:*l:iD4mmOe P T F E »S* !: 8« L fc, 4 m m CD e P T 
F E^ift^iSCSr/Ef Lfc^f y h(DF|CT!7^ t-^t^^()f: 0 ft 
, » az: ft oo ± ft: ft #0 fR *p rt » A L30fJ? ffi , 340°CT^P^L, ^ W ft I: , j» £ L 
fc e ft i: , 3o©p-308^ry M:SS3i:ftWitt, ia4»:|;r7D>f- 
^ £: 5SS « # # ft tt fc. o ft , f7Dyf-7 , ^ttft(ttii*o±($ £375 

t^ftftiaict 4»mau»L, s m s * . 375^ cti[;4»f^ insu, 

e PTFE8«*S:88Lfc e ft K . E4*^*(*^^5fe 7^^n>^-^^ 
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f,»25.4ram ( 1 >f >> ) ^|L, J il 5 »± i ^ r ^ h Sr - « I: 1 of o 

Ki/^^e>»^lc*4Lfc. ^ . e PTFEgi*^ML, » Jt 3! * t- 
V hco#jHffl(C-C3if9 Hit 3mm©»»35S»li* ft5 J: 5f:lf: Q 

0.5mm, rt g (ID) (D e P T F E ill S:3. 56m m © 8» 

■7 > K u g * I o K^;KOlt*l?)/j:^<t9l:> e PTFEifld 

^^COBi^IB:fll2mm^#-t5 6 1<D jV ^ * P -128^^ > h ?:5.46mm©T 

L « * ^fV' hfi, -KSttf ft tfc.K £ -fr ^ S5. 29 m m {C H o 0 & {C, ^ 

J()lSJ**fc^f> b t:3mm©e PTF ESt^OiJfliSaiL, 3 m m O e 
P T F E ^ ffl ft <D S £ id » o T S.VMC 2 m m O f f« C T i fc o © (C IB S * 

tl 6 J: 9 L t 0 ^fy h^e PTFEf Ift^T^ia^SrtCllt^tf^ 
< ^ W X r > b tZ ffl jj fa <D l£ tl & M ± tl o Ik \C , 1*0 J?0. 4m m N [^lll I D4.3m 
m*H8ePTFE»(|(t:^^fyMOJ:*l:tii^l:|«L, * fc , ^ ijl ^ 
v Ku/Htf & hfce PTFE«J:*|:tH^«i:8!ILt B vt *> 

^ J: 9 , *H»JePTFE»*ft<Z> pq-W , e P T F E »fi* S: g b 4 ^ i 9 
l;Ur7nyf-^^l^#it, ftdSVJUIIe P T F E8«*OR*l:|l4 
ft: * "C !7 >f -V - * # * f* fc 0 ft fC , II & ft CO £ * ^ fit , a «E m W) <D h M # # # 

ttiian.sp s i {c x ir ? a > ~f - * p> i& «t k « ic # * f* n . mm mm 

>fp fC 327°C r 10# m > SALf: 0 ft fc , f 7 o y r - / ^ t ^ f: II 4 ^ ^ i)D 

-t^f^lS^^Ri It e P T F E[:i^4C6(O^Wi Lfc c ft [Z. , ePT 
FE8S*^#t^#CtS.S ^^25.4mra (l^V^) f£ *t IsO $T L , :r V h 

-»«ft»£ft£2£«^>' K u ;\s h i ^ =l y V LT#iM:»4 LIofflllrL-c 
^ ^ > h-$Ift|fii*OfSia(:T3mmOe P T F E » » ^ B D Hi t «t 5> L 
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i f; 0 *:<Dm<Dmm<D%£m. > k u ^ ^ ^ n ^ ^ 1 1 ^ # f y h i ^ ^ ?i 

e PTFEO»t#ftlfctt51H##»«Shfc, ± 3* © * US « 
V W h £ tt ^ 5 ct 5 fd > JrfclcBiS-frfc^JtiBePTFEffaiLtfJBfi 
£ & ffl LX, e PT F E»*ff©*Brtffii#B^BB<olB©»*3*««r*«-rr. <b 

r©ePTFE»«fftt, % ty <D y - V m <D $£ffl. (INDs) 7^0 . 1 lb M 1 00 ^ 

^ix.5rt«»t/^«o e PTFE»fi#li, *S^f^^^i?i^^« Llofe 
*3fct/^ai»ort»fiK**:ffiaiU»*J: 5 » ft S I nd s arfftUftttS i 

iWttftKl^iAi/^fAtL^aiJftRtttSnr^S. * ir > h fit 
^*Brti:BiS*it45)tf, Jfe. 1= » J* '< ^ - ^ £r « ffl L T * ^ > h » fit ft £ * 
f!^fafC]§?3I£i±-£o Bm<P , e PTFElf±S^*l*l^l:iSL, : i ID 

h-»t*we PTFE»Jhim:iBoj!:#B»BioliB, f£ J]£ t*) i£ ® & 
Hfr ffi £ ^ i" ) Cti/^tSJ: 31:, e P T F E jJS*8*iSil:iBJ tifc*^, / 
- K - /h « 1* 5 ^ o « aS *S IS] «P « ft i" 6 . e P T F E It Jh ^ O * E ^ 1 

e » © m t <d m i- « ^ '> # m a* £ c , * ^ >- h * h 7 * y a* e p t f 

-*coe PTFE*ti«W'>4< <b 30% a* ^ £ fc J. o — ft: k mm £ in * * 
, ffifirt&t/flcBe^®, ePTFEi©Hi:r^f>hj)Si«)i4*hfc, ePT 
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tz *r > h * b =7 y ySr*t, i3IL4i^^^lg^ry b - & m ft m & ft <D 

mi o « . H9fc:ia^L^^f i >'-h-»*ffa^froRaitt Nr-s <d <t <9 n « * 
rti^fy h 7 ^ y^«x.iiinioiR«jnt*j9 , e p t f E^jtfflii 

HIllfi,f*:E^ffi^t>**K^ffi. e P T F E»**ORlC.t»±S*tfc»- 
co * r V h - x h 7 5/ 7 $r t , **fl^^fyh-8«[*flS*^iegiL4v^ 
S ©'««B "0*5 . ePTFEIl, IBI©l*|*iSt-fff , 

h ^ y y t * 9 # < * - ft: « ifi ft; £ tt^4l:lo-fti:8« sHt^S r as 

mm z ti x o o 

II 2 11, ttBl*lffiStf#lft*ffiv ePTFE»*#iS^©ft»l:t»ft6 

m mftt LTJS±l:«f Sht^sr t*ss*tl:ldl4hJ: ? * 

t'fc^o HI 9 i Jfc tfc L fc t # , * r- > h * h 7 s/ y > ^i^[^l:Mt5f R 1C 

Id^iiJ; 9, L^L4^5>, B»t5x h7yy©llli:e PTFE*BrtB» 
#B^f9M#o|f 4jtf|«^igi6: fc^IIIISiiJ: ? * 

Bl 411, Bl 3l:0/TLfc*g*ifiii:iBLfc7f>F-»«fl:«)R3i«9 

[*] tc 3§ L fc |& , B8t5X h7 jy7WPflC8f Lfce PTFEW»S4S«jJS 
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m z> z t &mm z ti x ? o 

^ ir , J:i9iS»*»t^J:f9iSfff^o«*^i-«^Sa«^«-efcSo H 1 1 t it 

a> l ft a* , a i 6i:*jv^t, ^-r^h-^fitfr^^g^rRit-i^^i-^rat-^^ 

S*tfcffiBt^^-^rt»**iXT, If ^tii^Sffil^^iilfce PTF 

lRj«cBiRt-6IHf-»**tLS^I««««:»**ix"C, IgUce PTFElli 
ft * £ ft ft 

T'$)6c Bl9ARtflIll9Bte. ^ ^ti ^ WBS L 4 ^ t/iK L 

I-CfcSo if |20AS(/i20Bi^ #3S9!tf>;frSx£{£ffl1-5, ^ ffi "t 

6 * 7^ > h 755 ft U * *(cftje$tt^»:Bart®Rt/ftK^B»ffi»^«Slifi 

g ¥ H -C 5 o ii 8 AJ!iii2 o BW^/r^^ 

t;-K«»t5-*, Lfc e PT F E©««««tt-*l:IO* 

-fri ttis^tj ^-cfc^ n m w jb m p$ d« £ c ft ^ 0 

rnboi«*¥Ki:H*t5 J: 3 ft * *fi i:BB Lfe P T F E WttJ IS 

FE»**tf*«*rtll;:*»Lfci:*, * » <£> ft S tt B - 36 T? fc £ # , # S * 
^{eidSCfiotloe P T F E§tt»«#tOfif *[RlB5S«ii»i:»Ltl61 
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[ ffi ttJ 0 1 1 998^3^40 

§B*rJiai-6*ft©HlP»4r#'J-5*ft< 4:t>-o©*«*rti»c*»pr<IBft» 
« X » » tt (22) , 

/ - Kg#t5/ - K - /MB It 5 * o*a<*Sr#-f-S**< h - o <D 1* m L 
fcjKy f h77/i/toxf i/yoSft (2 4, 2 6) £ & fit x_ , ffi IB «fB W «f IE 

h77;^azf i/yo8tt(iS«-e*»), » #• a a* ft < , o ^ ^ as 
«(OMSr«:ii-rs«IS60BHPei5 ( 3 0 ) ^{:iAl, 

WE*«Lfc* y fh97;utPxfi/y©ftt<D»ff#, # I:: « £ *x SB 
lSt>'S20^^Lf:^yfh77 7^nxfL/y^iI^^ (24, 2 6) £ 

IB3E«F»tt«c»fiKSix^i«rlEa*<oHP«fB3ft s , m.W.<D * V =7 y y (3 2) Id J: «9 

ft m h n , ^^L^^y^h^^^^ncii^u>a^b^5BirfEm--^o ; m~co^ 

»Et»©llP»tii:io||(B1H[0^ F?yy©Bl:t*i:»* 
^ 5 J: 9 f: L f: , ¥S#fil::»»^ffifttt»£;h,fcihB E »ffi#o 

4 . ts*^iftv>L3oMn^icta«^^s^^«^^^^^ft«»$ix3tjfiii= 
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i«ft:ici3Pt, Mr e ^> ^- * ~ * a , * ^ > W * « , * 

5 . IS * m l 4va4 ^H^^McfS^^^^^^^^^nT^^ffi^^tifcJkl 1 

6. §S#«5KE«^¥&#ftKI»K^ffifc*3a2*ifc 

h ffi tt & ffi 7L , MIEWt^^^^h^W^, ■ » 5 * * ^ v h » » © IB-«c * HI 

7. ft#^5Xt*6{;iEtt.o¥^;£faK^ 

fit ^ o 

8. (ft * « 5 , 6*fctt7^E«©*«*WK:»»W«/i»!»*n^Jii»»« 

9. is * m 5 , 6*fctt7"^E«©*a*w«-*»^«ft*Mis*Lfcjiii*»« 
-r 5 ihl « #« # „ 

10. M * « 5 , 6*fz^7{CfS®CO^^^^{C^^^Jte^ffi^^tlfcjflLl : ^M 

* »*t ft is 1^ T , ^!lr F77/^oxf i/y^^^f ftaW^, -/—KB 
l 2. B*«iftiai 1 <o|piti^l:Etw*S*lfiI^i»^ffi4iasnfcA 
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« » * » *5 <^ T , ^y^h^^^^na^u^^bASVtt^SBW-^Rfll^lPl 

ft»*©3t*»»W«:BliL, *x J: «9 , MB¥«#WK:*»^li6ft»*0>*# 

fc»«T*1IBfttftt©X#ttW*«jt* lW E X » » *f tt , (Pg§i-5^«^x>Na 
W ^ Bfl ^ Hr * *i ft ^ ffi m £ it ft * * T , i^iSfafcKtfS^JrtKiglfcttfc** 

14. If 5fc 3S 2 ft I* L 1 3 <£> fpj ft IE ft <D * m Jj ft 12 51 pT £ ft ffl » * jfiL 
W fit ft v> T , f 1 (7)l^Lt^ y f h 7 7;^pxf 

ft< <b fc-o^^^^i^^flgSSWfigftff^co^^lfBtt^lHl r> (:P^«CEiJn 

15. §jt#3Si4l;:fEi|£<7>*fl;frft(;iJI^ 

, ifLtzKyfF77/utPxfuy C oifEil^t/S2^ft3lt^, ml IE 

16. m * js i 4 ffi m <d * m # ft n « «r ae ft *s ss * ti it st ff # m # m *$ ^ r 

, Mlfc^yf F77/^nxf uywSlE$U{/$2 0ftS«/5 5 , #1 IE 

i 7 . m * gi i 4 ft i> l i 6^wn*Mcia«o*a*iftjc»«wttft*i3S**Lfe 

ifa y 9 fit * (c i> T . I?ilf:^yfh77^toxfi/y(oHIESl^tJ { f2 
co * ^ 35 W as , y-KIH<oEKdS0.i7iMl005^D>c7>«Bart{cfe5ri^1#« 
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18. m # « 1 4 4^1 1 6 <D ^-f *t 15 co ¥ & * ft IB « «T « ft 41 & £ ti 

1 9. W * « l 4 6 <a ft rt» K 15 o ¥ « # ft 3B ^T.fiE * *& 5fi * ft ■ 

^l:IS©Ei©ttli:ElSiifc*8*«Il:f««flB4'>4< <b fc 2oof ft 
^^«^X«pSfBW*<iBx.-, 1»iS«ftco^ft££ftfc£^asWtfS, f 
h 7 "7 ju * n m ^ u ^ ^ fiR 6 «r is is — r xtm - CO * ft SB *t CO pj aa.c: nsn, 

* # * ft M * &\ ¥ 8 * ft LfcX»»*tfcJ: 0 f$ £ 

ft 4 ^ J: 5 L fc ih § » fit . 

2 0. it * m i * ^ l i 9 k is «k co ^ g ^ fp] ^ as «r m * a ^ £ ft *: ih « » « <* 

b) B*«8©*BLfc#y f h77^tnif i/>^b*S»-<of «»» 
co MI D T * S * a « « W IB ft £ » £{5 W £ M * ft Ic Bl 'L>«lcIEi t, M 15 * 8 

S LfcKlES-W^ y f V 7 7 * u ^ ^ \s is ft Pt \C t&-t Z> & 0 \Z -t & * y 

-ft, 

^n^^u^^b^^fft!5^--0*t»^coj^ l 5fc, KKLfcifc^tt&oafy^h 
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2 2. «#«2 1KlB*0>¥«;frflfc»«^^ 
[:U, ml IB ^ ^ * r- y ^ ^ , 
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